Grunebaum, M., and Griscom, N. T. (1978) . Thorax, 33, [290] [291] [292] [293] [294] . Protrusion of the lung apex through Sibson's fascia in infancy. Apical 'herniation' of the lung is an unusual protrusion of the lung and its pleural coverings through the superior aperture of the thorax. It is supposedly caused by weakness of Sibson's fascia. The phenomenon is an anatomical variation and not a disease entity; however, it must be recognised in order to avoid inappropriate surgery. The condition apparently disappears spontaneously with growth.
Protrusion of the lung parenchyma into the neck is uncommon (Reinhart and Hermel, 1951; Munnell, 1968) , especially in children (Bronsther et al., 1968; Thompson, 1976) . Descriptions of this phenomenon during the first year of life are rare (Palazzo and Garrett, 1951; Cunningham and Peters, 1969) . Of the eight patients with protrusion of the apex of the lung through Sibson's fascia2 seen at this hospital in the last 30 years, only three were below the age of 1 year. Those three, in all of whom the protrusion later disappeared, are the subject of this report.
Case histories CASE 1 A 3-month-old boy had increasing respiratory difficulties and intermittent slight stridor from birth. Physical examination revealed an underdeveloped infant in acute respiratory distress. He had marked inspiratory retraction of the sternum but no cyanosis. In the suprasternal notch and to its right was a mass, which became obvious during forceful expiration and seemed to collapse or retract into the chest during inspiration. The mass was soft and round and measured 3 X2 cm. The trachea seemed to be directed backwards about 450 in this region. Within the chest many crackles were heard. There was a right-sided hydrocoele. All laboratory examinations were negative. ' After recovering from his respiratory distress, which was thought to be due to croup, the infant was sent for radiological investigation with the referring diagnosis of laryngocoele. Plain films showed a gas-containing structure in front of and to the right of the trachea just above the suprasternal notch. The trachea seemed to be displaced backwards and slightly narrowed (Fig. 1) . The oesophagus was normal. Laryngotracheography, done with fluoroscopy under general anaesthesia, failed to show a communication with this structure. When positive endotracheal pressure was applied, the structure bulged up into the supraclavicular region; with negative intrapleural pressure (spontaneous inspiration) the bulge disappeared. A smaller structure of the same nature was also seen on the left (Fig. 2) . The diagnosis of bilateral protrusion of the lung apices through Sibon's fascia, more marked on the right, was made.
The infant was discharged. Three years later physical examination and radiographs of the chest and neck revealed no protrusion of lung or any other abnormalities.
CASE 2
A 3-month-old boy was admitted to hospital because of bloodstained diarrhoea, which later cleared after a liquid diet. Bilateral cervical lymphadenopathy was present. In the region of the lower neck there was greater fullness when the baby exhaled and during crying. A small right inguinal hernia was present.
A lateral radiograph of the neck showed an in- (Fig. 3) . Fluoroscopy showed 'herniation' of the apex of the right lung up to the level of the subglottic region, prominent during expiration (Fig. 4) but disappearing during inspiration. The hypopharynx and oesophagus were fluoroscopically normal. The patient was discharged. Physical examination and chest radiographs two years later revealed no protrusion of the lung or any other positive findings.
CASE 3
An 8-month-old girl was brought to the emergency room because of upper respiratory infection and high fever.
Physical examination revealed cervical lymphadenopathy. No masses were palpable in the neck. Breath sounds were diminished over the left lower lobe. The heart was normal. An umbilical hernia was present. Apart from a leucocytosis, laboratory examinations were negative.
Radiographic examination of the chest revealed pneumonia in the left lower lobe. In its extrathoracic segment the trachea was displaced to the left by an elongated, oval transradiancy, extending high above the right clavicle. The trachea was not narrowed. Six-per-second 105 mm cinefluoroscopic spot films were obtained during one respiratory cycle while the child was crying vigorously. During inspiration the lung apices extended only to the first thoracic vertebra (Fig. Sa) . During expiration there was protrusion of the right lung into the neck and displacement of the cervical trachea to the left (Fig. Sb) . The mediastinum was in the midline. No tracheal narrowing was evident.
The patient was discharged after recovering from her pneumonia. She was admitted later for repair of the umbilical hernia. On this occasion no protrusion of lung into the neck could be detected by physical examination or radiography.
Discusson
Sibson's fascia, the membrana suprapleuralis, is the thickened portion of the endothoracic fascia extending over the cupola of the parietal pleura and reinforcing it. The fascia is attached to the inner border of the whole length of the first rib and the first costal cartilage and to the transverse process of the seventh cervical vertebra. It blends into the parietal pleura. Sibson's fascia is limited posteriorly and laterally by the vertebral column, first rib, levator scapulae muscle, and scalenus medius muscle. Medially, it is bordered by the superior mediastinal structures, including the trachea and great vessels, while anteriorly it is limited by the scalenus anterior and the sternocleidomastoid muscles (Hayek, 1960; Pernkopf, 1963; Bronsther et al., 1968; Cunningham and Peters, 1969) .
During quiet respiration the apex of the lung lies at the level of the upper border of the posterior part of the first rib. But, if intrapleural pressure is increased and Sibson's fascia is less resistant than usual, the lung apex may protrude into or through the fascia and rise a variable distance into the neck.
The cause for protrusion of the apex of the lung is unknown; perhaps it is due to some local variation in development. Two of our patients (cases 2 and 3) had hernias elsewhere, and the third had a hydrocoele, which suggests generalised fascial laxity. Other congenital anomalies, such as cleft palate and cleft lip (Palazzo and Garrett, 1951) and the cri du chat syndrome (Cunningham and Peters, 1969) , have been described in the presence of apical lung protrusion. The protrusion may be unilateral (cases 2 and 3) or bilateral (case 1). The right side is more frequently involved than the left.
Protrusions of the apex of the lung are easily identified on chest radiographs (Fig. 4) or on neck radiographs, which include the apices of the lung (Fig. 1) . Radiographs obtained in the apicallordotic position may exaggerate the height of the lung apex. On ordinary frontal views the protruded lung is seen as an oval, elongated transradiancy (Fig. 4) . In the lateral view the protruded lung projects anterolateral or posterolateral to the trachea at the base of the neck (Figs 1, 3 , and 5). Fluoroscopy during a respiratory cycle will show an increase in size during expiration, especially during crying or coughing (Fig. Sb) ; the transradiant area retreats into the chest during inspiration (Fig. Sa) . There is never any shift of the intrathoracic trachea, the oesophagus, or other mediastinal structures. In infancy, during expiration, the normal lateral deviation of the trachea just above the thoracic inlet is nearly always to the side opposite the aortic arch (Chang et al., 1970) . Lung protrusions seem to act as masses, however, at least in respect to deviation of the cervical trachea. The trachea will often shift away from the protrusion, and in right-sided protrusion the tracheal deviation is towards rather than away from the aortic arch (Fig. 4) . When the protrusion is bilateral, the trachea deviates towards the smaller protrusion (Fig. 2) , or there may be no deviation at all. In the lateral projection, the cervical trachea may be slightly narrow (Fig. 1) 
